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I.

INTRODUCTION

From the beginning of recorded history, the world's oceans have
been a fathomless source of mystery for the inhabitants of dry
land. It is, thus, ironic that scientists have recently begun to intensively evaluate the possibility that the oceans may someday serve
as an answer to an equally deep mystery-the search for necessary
new sources of energy to feed man's industrial machine as traditional supplies vanish.
The answer to the world's energy crisis may lie in the emerging
technology of Ocean Thermal Energy Conversion (OTEC), which
involves the production of energy via the different temperature
gradients of the oceans. The Third United Nations Conference on
the Law of the Sea (UNCLOS III) recognized OTEC systems as
basically "offshore platforms related to resource exploitation." As
this article will show, however, far more is involved in OTEC technology than this mundane title would suggest.
This article will discuss the history of OTEC development and
the technological and economic problems which, since close to resolution, no longer present stumbling blocks to widespread OTEC
exploitation. Additionally, this article will outline the jurisdictional
problem which still exists for OTEC, particularly as it concerns jurisdiction over the minimal pollution OTEC generates. Finally, it
will propose alternatives for future policies with which the wondrous advantages of OTEC may be fully utilized.

II.
A.

OCEAN THERMAL ENERGY CONVERSION

Delimitation of the Problem and Goals
"In 1926 Georges Claude announced to the French Academy of
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Science his intention to develop a system which would produce
'torrents of power' from the difference in temperature between the
top and the bottom of the water column of the ocean." 1 The concept of ocean thermal energy conversion was revived in the 1970's
after the Middle East oil embargo highlighted the necessity for alternative energy sources.2 The technology required for an OTEC
plant has existed for some time, but it is not in routine use' due to
engineering challenges which are related to scale rather than to the
technology itself.'
The global energy system, which encompasses international supply and demand for synthetic and natural energy resources, is on
the brink of a fundamental transition.5 For OTEC systems to become an important part of the emerging regime, they must be economically competitive both with existing power technologies and
with the other alternatives which are being developed.' While the
development of new legal principles tends to follow technological
advancement, the important issue is the extent to which the law
should be allowed to lag behind. Large and untried projects such
as those involving OTEC systems require certainty and stability to
attract investors. Several jurisdictional and other legal problems
will have to be solved if OTEC systems are to attract the private
capital necessary for their development.8 Since OTEC systems constitute an attractive alternative to the traditional sources of energy, the United States and other nations are conducting OTEC
research as part of an international quest for energy self-sufficiency.9 In the United States it has been suggested that "[tihis
technology deserves high priority in Government programs for de-

See D. BEHRMAN, THE NEW WORLD OF THE OcEANs 60 (1969); OFF. TECH. AssEssMENr,
RENEWABLE OcEAN ENERGY SOURCES 7 (Part I, Working Papers, May 1978). See also Ocean

Thermal Energy Conversion Oversight and Ocean Thermal Energy Conversion Act of
1980-H.R. 6154: Hearings before the Subcomm. on Oceanography and the Subcomm. on
Merchant Marine of the House Comm. on Merchant Marine and Fisheries,96th Cong., 1st
& 2d Sess. 1, 239 (1979-80) [hereinafter cited as Oversight Hearings].
2 Whitmore, OTEC: Electricity from the Ocean, 81 TECH. REV. 58, 58 (1978).
3 OFF. TECH. ASSESSMEr, supra note 1, at 1.
4 Whitmore, supra note 2, at 63.
8 Hafele & Sassin, The Global Energy System, 24 BEHAVIORAL SCI. 169, 173 (1979).
' See Whitmore, supra note 2, at 61, 63.
7 See Knight, Dynamics in Ocean Technology and Projections of Law of the Sea Outcomes, in LAW OF THE SE: CARAcAs

AN

BEYOND 235, 236 (1975) (proceedings of the Ninth

Annual Meeting of the Law of the Sea Institute held Jan. 6-9, 1975).
8 Nanda, Ocean Thermal Energy Conversion (OTEC) Development Under U.S. and InternationalLaw and Institutions, 8 DEN. J. INT'L L. & POL'Y 239, 244, 271 (1979).

1 See Whitmore, supra note 2, at 63.
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velopment of new energy sources."' 10 Of course, protection of the
environment should be ensured in any regulatory scheme.
B.

HistoricalBackground
1. The Origin of Ocean Thermal Energy Conversion

The technology involved in OTEC exploits the temperature gradient between the warm surface waters of the tropical ocean and
the cold waters 3000 to 4000 feet below to generate electricity."
The concept was suggested as a source of power by the French
physicist d'Arsonval in 1881.1' In 1930 Georges Claude built a test
plant at Mantanzas Bay, Cuba which operated briefly and generated twenty-two kilowatts (kW) of power.' The OTEC design developed by Claude employed ocean water as the working fluid in
an open-cycle system. In this type of system, warm water is
brought to a boil by decreasing the pressure to 1/30 atmosphere,
and the steam which is generated is utilized to drive a turbine. The
steam is then condensed via a cooling mechanism utilizing the cold
water from the ocean depths. 4 Unfortunately, the prototype power
plant was abruptly destroyed by a Caribbean storm and the experiment was terminated. 5
The OTEC concept was rediscovered in the early 1970's when
the Arab oil embargo highlighted the need for alternative energy
sources. Thereafter, the major OTEC research shifted away from
the open-cycle system to a closed-cycle system. Closed-cycle systems use ammonia as the working fluid as distinguished from the
ocean water utilized in the open-cycle system. Warm water from
the ocean surface is pumped over coils containing liquid ammonia,
and this process causes the ammonia to boil. The ammonia vapor

10Avery, Ocean Thermal Energy-Status and Prospects, 12 MARINE TECH. SOC'v

J. 9, 16

(1978).
11 Id. at 9; see Hurwood, Ocean Thermal Energy: Potential and Pitfalls, 10 OCEAN DEV.
& INT'L L.J. 13, 14-17 (1981); Keith, Laws Affecting The Development of Ocean Resources
in Hawaii, 4 U. HAwAIi L. REV. 227, 249 (1982) [hereinafter cited as Keith, Development of
Hawaii]; Keith, Laws Affecting the Development of Ocean Thermal Energy Conversion in
the United States, 43 U. Prrr. L. REv. 1, 1 (1981) [hereinafter cited as Keith, Development
of OTEC in U.S.]; Walker & Bloom, Ocean Thermal Energy Conversion: The Codification
of a Potential Technology, 14 VAND. J. TRANSNAT'L L. 509, 510 (1981); Comment, Ocean
Thermal Energy Conversion on the High Seas: Toward an InternationalRegulatory Regime, 18 SAN DIEGO L. REV. 473, 474 (1981).
,s See Hurwood, supra note 11, at 17.
10 Id.
at 19.
"

Id. at 15; Keith, Development of Hawaii, supra note 11, at 249.
OFF. TECH. ASSESSMENT, supra note 1, at 3.

GA. J. INT'L & Comp. L.

[Vol. 14:1

is directed through a turbine which drives an electric generator.
Next, the vapor is forced into condenser coils which are surrounded by cold water that is pumped up from a depth of 2500 to
3000 feet. To complete the cycle, the liquid ammonia is then
pumped back into the evaporating coils.16
OTEC offers several advantages over other energy sources. Since
an OTEC system's energy source is solar, the system does not require fuel and, therefore, is a renewable resource.117 Unlike other
solar and ocean energy systems, moreover, OTEC systems can operate twenty-four hours per day on an annual basis.1 8 In addition,
the environmental impact of an OTEC system is expected to be
minimal.1 9 One significant advantage is that OTEC plants do not
require scarce land area. They should also be more appealing from
an aesthetic perspective since they are situated in offshore areas.20
The OTEC system presents no risk of radiation leakage, oil spillage, or significant air pollution,2 although concerns about potential ammonia spills 22 and about the utilization and discharge of

large quantities of ocean water do exist. 2 Another advantage is
that OTEC does not involve futuristic technologies such as satellite solar stations or fusion power. Instead, OTEC plants use available technologies, akid they can be built with conventional materials.24 Finally, OTEC systems have a better net energy ratio, that is,
energy inputs required to produce energy outputs, than
either nu25
clear reactors, coal-fired systems, or oil-fired systems.
In addition, OTEC technology can be applied to activities other
than the generation of electrical power for public consumption. For

"

See Avery, supra note 10, at 9-10; Keith, Development of Hawaii, supra note 11, at
249; Keith, Development of OTEC in U.S., supra note 11, at 2; Hurwood, supra note 11, at
15; Walker & Bloom, supra note 11, at 511; Comment, supra note 11, at 475-76; see also
Emery, Toward a Viable Legal Regimefor Ocean Thermal Energy Conversion: Some Principles and Priorities,4 ASILS INT'L L.J. 25, 28 (1980).
"7See Walker & Bloom, supra note 11, at 511; Comment, supra note 11, at 477.
"aWalker & Bloom, supra note 11, at 511; Comment, supra note 11, at 478; Keith, Development of OTEC in U.S., supra note 11, at 3.
'9 See Keith, Development of OTEC in U.S., supra note 11, at 3; see also Comment,
supra note 11, at 478.
" Keith, Development of OTEC in U.S., supra note 11, at 3; Comment, supra note 11, at
478.
11 Keith, Development of OTEC in U.S., supra note 11, at 3.
2 See Walker & Bloom, supra note 11, at 529.
,1 Keith, Development of OTEC in US., supra note 11, at 3.
Comment, supra note 11, at 478.
" The net energy ratio of an OTEC system is 10.26--compared to 6.93 to 1.83 for nuclear
reactors, 1.76 for coal-fired systems, and 1.19 for oil-fired systems. See Keith, Development
of OTEC in U.S., supra note 11, at 3.
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example, OTEC power can be used by industries operating at or
near the OTEC site, and this power can be used to manufacture
energy-intensive products such as ammonia, hydrogen, and aluminum. 6 An OTEC plant may also be combined with a deep seabed
mining operation to form a single offshore mining and refining
operation. 7
2.

Delimitation of OTEC Designs and Projects

Several different types of closed-system designs have been proposed. The National Science Foundation (NSF) and other United
States agencies have financed research programs at Carnegie-Mellon University and the University of Massachusetts for the design
of large-scale OTEC plants.2 8 A 100-megawatts electrical (MWe)
model by the Applied Physics Laboratory at Johns Hopkins University was designed to "graze" at 0.5 knot within those ocean areas possessing the warmest surface temperatures. These ocean
areas fluctuate around the equator with seasonal changes.2 9
In an effort to make OTEC systems economically attractive, the
Johns Hopkins design emphasized minimizing costs. For example,
by allowing the ship to "graze," or to seek areas where the difference in temperature between the warm surface water and the cold
water below is greatest, less costly heat exchangers can be used.
Grazing installations may help satisfy United States energy needs
by producing products, such as ammonia, which currently consume
fossil fuels in their manufacture. One estimate puts the cost of
electric power at between $560 and $600 per kilowatt.3 0 Although
electricity generated by an offshore OTEC plant cannot be delivered back to shore easily, fixed plants may cable electricity to
shore.
One design of a fixed plant by the Lockheed Corporation floats
its major structures in the water column itself at a depth of 350 to
500 feet, enhancing stability by avoiding strong waves and currents
near the surface. Such an anchored plant would generate 265 MWe
at an estimated cost of $1500/kW for on-board generation of electricity. 1 A plant design by the TRW-Global Marine team consist" See Keith, Development of Hawaii, supra note 11, at 249; Emery, supra note 16, at 29;
Walker & Bloom, supra note 11, at 511.
See Keith, Development of Hawaii, supra note 11, at 249; Emery, supra note 16, at 29.
" Hurwood, supra note 11, at 20.
OFF. TECH. ASSESSMENT, supra note 1, at 2.
Avery, supra note 10, at 11-12.
31 Id. at 11.
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ing of a cylindrical platform approximately 340 feet in diameter
can produce only 100 MWe; however, with continued improvements in design, engineers expect costs for the system to be lowered to approximately $1100/kW for on-board electricity
32
generation.
The three major OTEC seawater experiments of the United
States are situated in Hawaii.3 3 These experiments are referred to
as "Mini-OTEC," "OTEC-1," and the "Seacoast Test Facility"
(STF).3 ' On August 21, 1979, the fifty kW, Mini-OTEC pilot project proved that the OTEC concept is practical.36 Constructed on a
United States Navy dump scow, the small OTEC system was
moored in 3,000 feet of water about 1.33 miles from Keahole Point,
Hawaii." Using ammonia as its working fluid, Mini-OTEC generated up to fifty-two kW of electricity.37 The pumps, compressors,
and other equipment required thirty-five to forty kW, while the
remaining ten to fifteen kW were used in test loads 8 to operate
lights, televisions, and smaller appliances for the crew. 39 The success of Mini-OTEC cannot be understated. It was built with offthe-shelf components and was not designed for efficiency.4 0 In fact,
Mini-OTEC generated fourteen percent more net power than
expected.' 1
A second project, OTEC-1, was the first engineering and test facility developed by the United States Department of Energy
(DOE). "2 OTEC-1 was designed to test both OTEC components

3Id.

" See Keith, Development of Hawaii, supra note 11, at 250; Keith, Development of
OTEC in U.S., supra note 11, at 7; Keith, State and Federal Regulation of OTEC Plants in
Hawaii, 2 SOLAR L. REP. 491, 492 (1980).
See Keith, Development of Hawaii, supra note 11, at 250; Keith, Development of
OTEC in U.S., supra note 11, at 7; Keith, supra note 33, at 492.
The pilot project was sponsored by Alfa Laval, the state of Hawaii, the Lockeed Missiles and Space Co., Inc., and the Dillingham Corporation. See Keith, Development of Hawaii, supra note 11, at 250; Keith, Development of OTEC in U.S., supra note 11, at 7 n.25;
Keith, supra note 33, at 499.
" See Keith, Development of Hawaii,supra note 11, at 251; Keith, supra note 33, at 499.
37 Keith, Development of OTEC in U.S., supra note 11, at 7; Keith, supra note 33, at 299.
Thirty-four to forty kW were used to operate Mini-OTEC while 10 to 18 kW were used
for test loads. See Keith, supra note 33, at 499. Compare id. with Keith, Development of
OTEC in U.S., supra note 11, at 7-8.
39 White, Ocean Power Hits Hawaii, MECHANIX ILLUSTRATED, Feb. 1980, at 40-41.
40 Keith, Development of OTEC in U.S., supra note 11, at 8; Keith, supra note 33, at 499.
• Net power of 20% was predicted, and net power of as much as 34% was obtained. See
Keith, Development of OTEC in U.S., supra note 11, at 8; Keith, supra note 33, at 499, 501.
,8Keith, Development of Hawaii, supra note 11, at 251; Keith, Development of OTEC in
U.S., supra note 11, at 8; Keith, supra note 33, at 501.
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and two 1-MWe heat exchangers and to investigate environmental
effects during a three-year period.4 3 Experiments began off the
coast of Hawaii in December 1980; however, the DOE terminated
the project after four months due to severe funding cutbacks."
The third project, the Seacoast Test Facility, is a joint project of

the DOE and Hawaii and is located at the National Energy Laboratory of Hawaii. 4 The STF conducts experiments on cleaning
methods for heat exchangers and on controlling or retarding both
corrosion and the buildup of microscopic marine organisms.4"

In addition to United States interests, the OTEC technology has
caught the attention of foreign governments and businesses as well.
In 1978 the French Centre National pour l'Exploitation des Oc6ans
began a three-phase program to construct a demonstration plant
by 1985. 47 In Europe, a consortium of eight companies called
"EUROCEAN" decided in 1979 to develop a proposal for a closedcycle pilot plant designed to generate 10-MWe."4 Japan began economic and technical evaluations of OTEC systems in 1970, and development of a Japanese ocean-based 100-MWe demonstration
plant was begun in 1975. 41
Forecasts of when the first commercial OTEC plants will start
delivering electricity range from 198511 to not before the 21st century.5 1 The consensus at the Sixth OTEC Conference held in
"' Keith, Development of Hawaii, supra note 11, at 251; Keith, Development of OTEC in
U.S., supra note 11, at 8; Keith, supra note 33, at 501.
" Keith, Development of Hawaii, supra note 11, at 251; Keith, Development of OTEC in
U.S., supra note 11, at 8.
4 Keith, Development of Hawaii, supra note 11, at 251; Keith, Development of OTEC in
U.S., supra note 11, at 8; Keith, supra note 33, at 501.
" Keith, Development of Hawaii, supra note 11, at 251; Keith, Development of OTEC in
U.S., supra note 11, at 8; Keith, supra note 33, at 501, 503.
11 OTEC Projects Promise Electricity by 1990s, CHEMicAL & ENG'G N.ws, July 16, 1979,
at 25 [hereinafter cited as OTEC Projects]. Phase one, scheduled to run through the end of
1979, was a $1.8 million feasibility study for a 10-MWe generating plant. Phase two was
planned to run through 1982 and was to select a specific working system while testing major
OTEC components. The suggested budget was $5 million. Phase three provided for the construction of a demonstration plant by 1985 at a projected cost of up to $30 million. Id.
" The original consortium consisted of 25 companies, but the number of companies was
reduced to eight during the 1979 meeting in Brussels where the 10-MWe Proposal was developed. The consortium plan budgeted $50 million for a five-year period. Development
funds were requested from the governments of Italy, The Netherlands, and Sweden. A related project proposed a combined aquaculture/OTEC/desalination plant. Id. at 25-26.
" The Japanese OTEC designs utilize ammonia as the working fluid, and the Japanese
have expended considerable effort in designing an efficient heat exchanger, an essential element in the commercial development of an efficient and successful OTEC plant. Id. at 26.
'o Whitmore, supra note 2, at 58.
' The Office of Technology Assessment concluded that it was unreasonable to expect
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Washington, D.C. in June 1979 was that appreciable quantities of
power were probable by the 1990's.'1 The goal of the Japanese
group is to commercialize their systems by as early as 1990.11
C.

Trends and Conditioning Factors
1.

Technical Considerations

During the late 1970's and early 1980's, OTEC research was directed at solving several problems prohibiting the development of
an efficient and economical OTEC system. "Heat exchangers" constitute the largest and most expensive components of closed-cycle
OTEC plants. The capital expense of these exchangers can be between one-third to one-half of the total cost of the plant." The
effectiveness and efficiency of the heat exchangers are major factors in the cost of the electric power generated by OTEC plants.
The overall efficiency of the transfer of heat can be severely retarded by "biofouling," which is the buildup of microscopic marine
organisms.55 During the early 1980's, mechanisms were developed
for controlling these marine organisms. Scientists thereafter concluded that biofouling no longer constituted a major obstacle.' 6
A second major engineering challenge involves the cold water
pipe. A 100-MWe OTEC system could require a pipe over forty
meters in diameter and over 800 meters in length.57 The amount of
water passing through this pipe would be equivalent to the average
water flow of the Missouri River at Omaha, Nebraska. Although
the construction and installation of such a large pipe constitute
OTEC systems to become a significant source of economical energy prior to the 21st cen-

tury.

OFF. TECH. AssEssMENT, supra note 1,
" OTEC Projects, supra note 47, at 25.
U

at 42.

Id. at 26.

" OFF. TECH. AssEssmENT, supra note 1, at 16-18; Walker & Bloom, supra note 11, at 513;

Whitmore, supra note 2, at 62.
Biofouling is harmful in a number of ways. First, it may completely block the water
flow in the heat exchanger tubes. Second, it may cause dramatic reductions in the transer of
heat across the tube wall. Finally, it may increase corrosion under slime deposits. OFF. TECH.
AssEssmENT, supra note 1, at 17 n.6; Hurwood, supra note 11, at 26.
" These methods included mechanical cleaning by brushes or abrasive devices, chemical
attack, and thermal shock. In addition, deep ocean waters are generally uncontaminated by
slimes. Most of the biofouling problem is incident to the upper regions of the ocean. See
Whitmore, supra note 2, at 62.
57 ENERGY SouRcEs, supra note 1, at 19; see FY 1979 Authorization Hearings: Hearings
before the Subcomm. on Advanced Energy Technologies and Energy Conservation, Research Development and Demonstrationof the House Comm. on Science and Technology,
95th Cong., 2d Seas. (1978) (statement of Eric H. Willis, Acting Deputy Asst. Secretary for

Energy Technology, Dep't of Energy).
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immense undertakings, practical methods for accomplishing these
tasks have been developed."
Most of the proposals involving closed-cycle designs chose ammonia instead of freon or propane as the working fluid for two
main reasons. First, scientific studies concluded that the productive efficiency extracted by a turbine from a single pound of ammonia is at least three times greater than that of propane. Second, the
greater thermal conductivity and heat capacity displaced by ammonia make it possible to decrease the size and cost of the heat
exchangers.' 9 There are two drawbacks, however, in utilizing ammonia. Ammonia is highly toxic and slightly flammable. Small
leaks of the substance are inevitable, thus, some damage to the
marine environment could result. In the long run, however, ammonia should have less environmental impact than either freon or
propane, because ammonia readily decomposes into nutrient
compounds. 0
The economic feasibility of the underwater cables designed to
transmit the electricity to shore is a critical factor for non-grazing
OTEC power plants. This potential problem area stems from a
lack of experience in dealing with projects of such magnitude. 1
The economic considerations of transmitting electricity from distant offshore areas to a coastal state could be prohibitive. For example, the cost of underwater transmission lines, estimated at $1
million per mile, to an OTEC site situated 200 miles offshore could
"equal the capital cost of constructing the OTEC plant." 2
2.

Economic Considerations

Fuel shortages and rising fuel costs appear to be economic realities for the foreseeable future, therefore, ocean energy systems provide attractive energy alternatives. The ocean is a massive storage
basin for solar energy, and through OTEC and other energy systems it can provide clean, abundant electricity twenty-four hours
per day. Potential marine pollution problems involving ocean energy systems appear to be manageable, if not minimal. These overall characteristics of OTEC systems make them attractive, if they

Whitmore, supra note 2, at 61.
OFF. TECH. ASSESSMENT, supra note 1, at 21.

0 Id.
'
"

See id. at 21.
OFF. TECH. ASSESSMENT, supra note 1, at 21; Hurwood, supra note 11, at 27.
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can be made economically competitive. 63
An examination of the energy supplies of the global energy system, conducted by the International Institute for Applied Systems
Analysis, provides a sobering analysis. Energy concerns arise from
the finite quantities of fossil fuels, particularly oil and gas, which
constitute the most important and widely-used sources of energy.
These sources account for approximately seventy-three percent of
the world's primary energy consumption." Absent a change in energy consumption, the world's supplies of gas and oil could be exhausted in thirty to forty years. 6 While these estimates are revised
periodically, the common and inescapable conclusion is that oil
and gas supplies are finite and eventually will be exhausted.
Commercial OTEC systems will be built only if they generate
useful amounts of electricity at costs which are competitive with
plants using existing fuels. Construction costs are the dominant
consideration in developing OTEC power plants. After 1985 the
projected cost of delivering electric power from an OTEC plant is
estimated at between $1000 and $1500/kW. By comparison, construction costs for fossil fuel plants are expected to be approximately $450/kW and, the comparable construction costs for nuclear plants are anticipated to be approximately $1000/kW."
OTEC systems, however, will have low operating costs because
they utilize a free source of fuel. As the cost of fossil fuels rises and
their environmental effects become intolerable, OTEC should become economically, as well as technically, feasible.
3.

JurisdictionalConsiderations

The evolving law of the sea generates many jurisdictional issues
pertaining to the installation of OTEC plants in offshore areas. Despite the completion of the United Nations Convention on the Law
of the Sea (LOS Convention), 67 numerous jurisdictional questions
remain unresolved. Under the LOS Convention, jurisdiction over
OTEC systems is divided into the following areas: 1) the territorial
sea, 3 2) the economic zone, 9 3) the high seas,7 0 4) the continental
" OFF. TECH.

AssEssMENT, supra note 1, at 7-8.

Hiifele & Sassin, supra note 5, at 170.
IId. at 172.
" Whitmore, supra note 2, at 63.
17 United Nations Convention on the Law of the Sea, opened for signature Dec. 10, 1982,
- U.N.T.S. -, reprinted in U.N. Doc. A/CONF.62/122 (1982), reprinted in 21 I.L.M. 1261
[hereinafter cited as LOS Convention].
" See id. arts. 3-32.
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and 5) the international seabed area (the Area).7

a. The Territorial Sea
The Convention on the Territorial Sea and the Contiguous Zone
(Territorial Sea Convention) 78 provides that a nation's sovereignty
extends beyond its land territory to a belt of the ocean adjacent to
its coast called the territorial sea. 4 Prior to the LOS Convention,
there was no multilateral treaty delimiting the breadth of the territorial sea. 75 Historically, most countries considered a three-mile
zone along the coastline as the territorial sea.7 6 This three-mile
limit evolved during an era when the range of a cannon was supposed to be three miles. After the mid-1960's, however, numerous
countries established the limits of their territorial sea at twelve
nautical miles. With the conclusion of UNCLOS III in December
1982, the breadth of the territorial sea was delimited at twelve
miles.78 While the LOS Convention does not constitute binding international law except with regard to its signatories, the twelvemile limit codified in the LOS Convention is definitely representative of customary international law.
Under traditional international law, the "sovereignty" of a
coastal state in its territorial sea gives that state virtually complete
and exclusive authority over OTEC installations.79 Thus, an OTEC
plant engaging in commercial or research activities within the territorial sea falls under the exclusive control of the coastal state.80
This rule has not been changed by the LOS Convention; under ar69 Id. arts. 55-75.
70 Id. arts. 86-120.
71 Id. arts. 76-85.

Id. arts. 133-191.
Convention on the Territorial Sea and the Contiguous Zone, Apr. 29, 1958, 15 U.S.T.
1606, T.I.A.S. No. 5639, 516 U.N.T.S. 205 (entered into force Sept. 10, 1964).
74 Id. art. 1(1).
71 Joseph, Legal Issues Confronting the Exploitation of Renewable Sources of Energy
from the Oceans, 11 CAL. W. INr'L L.J. 387, 393 (1981).
"' Coastal state rights in the territorial sea are similar to those exercised over internal
waters and land masses, and they are subject only to the innocent passage of foreign vessels.
Nanda, supra note 8, at 245-46.
71 Id. at 247; Joseph, supra note 75, at 393; Krueger & Yarema, New Institutionsfor New
Energy Technology: The Case of Ocean Thermal Energy Conversion, 54 S. CAL. L. Rav.
776, 777 (1981).
78 LOS Convention, supra note 67, art. 3.
" Joseph, supra note 75, at 393.
" Nanda, supra note 8, at 246-47; Walker & Bloom, supra note 11, at 523-24; Comment,
supra note 11, at 483-84.
72
"
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ticle 2, a coastal state is given almost total control over an OTEC
facility within its territorial sea." l
b.

The Economic Zone

The waters beyond the territorial sea and the resources contained therein historically were considered high seas8 2 and, therefore, were governed by the traditional principle involving freedom
of the seas. 8 Under the freedom of the seas principle, "every nation has unrestricted access to the high seas, but none is permitted
any long-term appropriation of any part of the high seas for its
84
exclusive use."

In 1945 President Truman issued a proclamation on the continental shelf (the Truman Proclamation)" which claimed for the
United States the natural resources of the seabed and subsoil of its
continental shelf lying beyond the territorial sea.86 After the Truman Proclamation, numerous countries asserted a variety of claims
in attempts to appropriate areas of the high seas,8 7 in beyond their
territorial waters. In 1977 the UNCLOS III negotiators formulated
the Informal Composite Negotiating Text (ICNT)a which codified
the concept of a special 200-mile zone, termed the "exclusive economic zone" (EEZ).8 9 The area encompassed by the economic zone
extended seaward to a distance of 200 nautical miles from the
81

LOS Convention, supra note 67, art. 2.

C. COLOamos,

THE INTERNATIONAL LAW OF THE SEA § 55 (4th rev. ed. 1959).
Id. §§ 74-79.
Nanda, supra note 8, at 252.
The "Truman Proclamation" actually consisted of two proclamations which were implemented by two companion executive orders. See Policy of the United States With Respect to the NaturalResources of the Subsoil and Seabed'of the ContinentalShelf, Proclamation No. 2667, 3 C.F.R. 67 (1943-48 Compilation), reprinted in 1 NEW DIRECTIONS IN THE
LAW OF THE SEA 106 (S.Lay, R. Churchill, & M. Nordquist eds. 1973) [hereinafter cited as
NEW DIRECTIONS]. When most writers refer to the "Truman Proclamation," they are generally referring to this proclamation as implemented by Executive Order Number 9633. Exec.
Order No. 9633, 3 C.F.R. 437 (1943-48 Compilation), reprinted in NEW DIRECTIONS, supra,
at 108. The second, companion proclamation was the Policy of the United States With
Respect to Coastal Fisheries in Certain Areas of the High Seas, Proclamation No. 2668, 3
C.F.R. 68 (1943-48 Compilation), reprintedin NEW DRECTIONS, supra, at 95. This fisheries
proclamation was implemented by Executive Order Number 9634. Exec. Order No. 9634, 3
C.F.R. 437 (1943-48 Compilation), reprinted in NEW DIRECTIoNS, supra, at 97.
Nanda, supra note 8, at 249.
'

s7

Id.

Informal Composite Negotiating Text (ICNT), U.N. Doc. A/CONF.62/WP.10, 8 OFgRECORDS OF THE THIRD UNITED NATIONS CONFERENCE ON THE LAW OF THE SEA 1 (1977)
[hereinafter cited as ICNT].
- Id.
art. 57. Since a coastal state's rights in the EEZ are by no means "exclusive," the
better terminology is to refer to the EEZ as the "economic zone."
CiAL
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baseline from which the breadth of the territorial sea is measured.90 This definition of the EEZ remained unchanged throughout the subsequent negotiating texts and emerged unaltered in article 57 of the LOS Convention.'
Under traditional jurisdictional concepts, OTEC operations beyond the territorial sea probably were not subject to coastal state
jurisdiction.'" Some coastal states, however, were asserting claims
of exclusive jurisdiction over the high seas for a variety of purposes, such as exclusive fishing areas. Other countries were unilaterally extending their territorial seas beyond the traditional threemile limit. As a result, the jurisdictional status of the high seas just
beyond the territorial seas became uncertain. The ICNT eliminated most of this uncertainty by granting the coastal state certain
rights in the economic zone:
(a) sovereign rights for the purpose of exploring and exploiting,
conserving and managing the natural resources, whether living or
non-living, of the sea-bed and subsoil and superjacent waters, and
with regard to other activities for the economic exploitation and
exploration of the zone, such as the production of energy from the
water, currents and winds;
(b) jurisdiction as provided for in the relevant provisions of the
present Convention with regard to:
(i) the establishment and use of artificial islands, installations and structures;
(ii) marine scientific research;
(iii) the preservation of the marine environment. 8
Although the ICNT did not specifically delimit a coastal state's jurisdiction over OTEC activities within the economic zone, it has
been suggested that under the ICNT a coastal state would have
exclusive control over OTEC systems for commercial and research
purposes. Since the LOS Convention retains the same provisions
9Id.

LOS Convention, supra note 67, art. 57.
" Krueger & Yarema, supra note 77, at 780.
" ICNT, supra note 88, art. 56(1).
Numerous commentators have interpreted the ICNT and the subsequent negotiating
texts as providing coastal states with exclusive jurisdiction over OTEC siting and operation
within the EEZ. Such an interpretation is generally based on: (1) the enumeration of "sovereign rights" over economic exploitation and exploration within the zone under article 56; (2)
the article 60 delimitation of an exclusive right vested in the coastal state for regulating the
development and use of artificial islands, installations, and structures within the zone; and
(3) the requirement of coastal state consent before marine scientific research activities can
be conducted within the zone under article 247. See Nanda, supra note 8, at 150-51; see
o'
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relevant to OTEC that were contained in the ICNT,95 this interpretation remains unchanged.
c.

The High Seas

The Convention on the High Seas (High Seas Convention),9 6 a
product of the First United Nations Conference on the Law of the
Sea (UNCLOS I) held in 1958, delimited the high seas "as those
areas not included in the territorial sea or the internal waters of a
state.' 9 7 This definition was formulated when the concept of the
territorial sea was generally still limited to a narrow three-mile
belt,98 although claims to a larger territorial sea were not unknown.
Due to a lack of consensus at UNCLOS I concerning the breadth
of the territorial sea, the Territorial Sea Convention failed to define a uniform width for the territorial sea." After 1958, numerous
countries progressively extended their territorial sea farther out
into the ocean. Theoretically, the beginning of the high seas areas
ranged anywhere from three miles to two hundred miles off the
shore of a coastal state.1 00 Under the LOS Convention, the high
seas constitute all parts of the ocean beyond the economic zone or
beyond those waters 200 or more miles from the shore of a coastal
state.'0 1 It is important to note that the traditional freedoms of the
high seas, such as those involving freedom of navigation, are still
retained in the economic zones.
Under the traditional "freedom of the seas principle," every
country has unlimited access to the high seas, but no country is
permitted to appropriate any part of the high seas for its exclusive
use.' In 1958, article 2 of the High Seas Convention codified the
essence of the freedom of the seas by ensuring "both for coastal
also, Keith, Development of OTEC in U.S., supra note 11, at 13-14; Joseph, supra note 75,
at 401; Krueger & Yarema, supra note 77, at 781; Walker & Bloom, supra note 11, at 52425; Comment, supra note 11, at 484-85.
" Compare ICNT, supra note 88, arts. 56, 60, 247 with LOS Convention, supra note 67,

arts. 56, 60, 246.
"The Convention on the High Seas, Apr. 29, 1958, 2 U.S.T. 2312, T.I.A.S. No. 5200, 450
U.N.T.S. 82 (entered into force Sept. 30, 1962) [hereinafter cited as High Seas Convention].
" Id. art. 1; see Joseph, supra note 75, at 398.
" See Nanda, supra note 8, at 245.

" Id. at 246.
' Joseph, supra note 75, at 393; Comment, supra note 11, at 483. See Nanda, supra note
8, at 247, 249.
101 The LOS Convention does not contain a definition of the term "high seas"; instead
article 86 basically provides that the provisions concerning the high seas apply to all parts of
the ocean beyond the economic zone. See LOS Convention, supra note 67, art. 86.
" Nanda, supra note 8, at 252.
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and non-coastal states: (1) Freedom of nagivation; (2) Freedom of
fishing; (3) Freedom to lay submarine cables and pipelines; (4)
Freedom to fly over the high seas." 103 When conflicts arise involving competing uses of the high seas, the governing standard is that
of reasonableness with regard to the interests of other users.'" It
has been suggested that deployment of an OTEC plant for research or commercial use should fall justifiably within this "rea105
sonable use" concept.

The LOS Convention not only retains the four freedoms listed in
the High Seas Convention, it also adds the freedom to construct
artificial islands and other installations permitted under international law and the freedom of scientific research. 1 The addition of
these freedoms, particularly the freedom to construct artificial islands, confirms the interpretation that an OTEC plant on the high
seas is free from regulation by a coastal state. 0 7
d.

The ContinentalShelf

Under the 1958 Convention on the Continental Shelf (Continental Shelf Convention), 0 8 the continental shelf was delimited as the
seabed and subsoil of the submarine areas adjacent to the coast.109
Jurisdiction under this continental shelf regime began at the seaward limit of the territorial sea and extended to where the depth
of the superjacent waters reached 200 meters or, to where the
depth of the superjacent waters permitted the exploitation of the
natural resources on the shelf. 1 Thus, the Continental Shelf Convention left the definition of the continental shelf open-ended. The
LOS Convention modifies this definition by allowing the coastal
state to establish the permanent outer limit of its continental shelf
at either a distance of 200 miles or at the outer edge of the continental margin, whichever is further seaward. 1
The Continental Shelf Convention allowed a coastal state to as-

104

High Seas Convention, supra note 96, art. 2; see Nanda, supra note 8, at 254-55.
See Nanda, supra note 8, at 255; Walker & Bloom, supra note 11, at 526. See also

Krueger & Yarema, supra note 77, at 778.
1ob Nanda, supra note 8, at 253. See Krueger & Yarema, supra note 77, at 778-80; Walker
& Bloom, supra note 11, at 526.
LOS Convention, supra note 67, art. 87.
See Keith, Development of OTEC in U.S., supra note 11, at 11.
Done Apr. 29, 1958, 1 U.S.T. 471, T.I.A.S. No. 5578, 499 U.N.T.S. 311 (entered into
force June 10, 1964).
109 Id. art. 1.
110 Id.
"I' LOS Convention, supra note 67, art. 76.
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sert jurisdiction over the continental shelf for the purpose of exploring and exploiting its natural resources. 112 The term "natural
resources" was defined as "the mineral and other non-living resources of the seabed and subsoil together with living organisms
belonging to sedentary species."1 1 The rights of a coastal state
over its continental shelf did not affect or otherwise change the
legal determination that the superjacent waters constituted high
seas.1 ' The doctrine of freedom of the high seas permitted any
country to exploit ocean energy resources, such as a thermal gradient, so long as the country gave reasonable regard to the exercise
of high seas freedoms by other countries. A question, thus, arose
regarding whether a foreign country could affix an OTEC device to
the continental shelf of a given coastal state if the device itself
were located on the high seas.' 1 The LOS Convention renders this
question moot. Article 80 on "Artificial Islands, Installations, and
Structures on the Continental Shelf" provides that article 60 applies mutatis mutandis, or with all necessary modifications, to the
continental shelf."1s Article 60 grants coastal states the exclusive
right to construct, authorize, and regulate the construction, operation, and use of artificial islands, installations, and structures.' 7
Similarly, article 246 requires the consent of the coastal state for
scientific research on its continental shelf. ' Thus, the LOS Convention grants to each coastal state exclusive authority over the
installation of any OTEC system affixed to its continental shelf for
commercial or research purposes." 9s
e.

The InternationalSeabed Area

Under the Continental Shelf Convention, coastal states exercised
sovereign rights over the continental shelf, which extended from
the outer limit of the territorial sea to where the depth of the superjacent waters reached 200 meters or to where the water depth
permitted the exploitation of natural resources in and on the

"I Convention on the Continental Shelf, supra note 108, art. 2(1).
:lsId. art. 2(4).
, Id. art. 3.
1sJoseph, supra note 75, at 396.
116 LOS Convention, supra note 67, art. 80.
17

Id. art. 60.

:is Id. art. 246.
19 See Joseph, supra note 75, at 394-95; Nanda, supra note 8, at 251-52; Walker &
Bloom, supra note 11, at 525.
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shelf.120 Since this determination extended the continental shelf as
far as the technologically feasible limit for exploitation of shelf resources, there was no limit to the potential jurisdiction of a coastal
state. With the advent of new ocean technologies, however, a new
regime governing the ocean floor became necessary. The first major
pronouncement on the seabed beyond the continental shelf was
U.N. General Assembly Resolution 2749.121 The Resolution stated:

1. The sea-bed and ocean floor, and the subsoil thereof, beyond
the limits of national jurisdiction (hereinafter referred to as the
area), as well as the resources of the area, are the common heritage of mankind.
2. The area shall not be subject to appropriation by any means
by States or persons, natural or juridical, and no State shall claim
or exercise sovereignty or sovereign rights over any part
thereof."'2
The "common heritage" concept was incorporated into the
ICNT.2 2 The ICNT defined "the sea-bed and ocean floor and subsoil thereof beyond the limits of national jurisdiction

' 12 4

as the

"Area." Within the framework of the ICNT, the Area was located
beyond the economic zone and the continental shelf.12 5 The resources of the Area were considered the "common heritage of man12 7
kind

1' 26

and, thus, were beyond the control of any one state.

The ICNT envisaged the establishment of an International SeaBed Authority (ISA) to organize and control activities in the
Area,2 8 and it defined these "activities" as "all activities of exploration for, and exploitation of, the resources of the Area.' 29 Thus,
the ISA was to have regulatory control over Area resources.
The term "resources" was defined in article 133 (b) as "mineral
resources in situ."'30 "Minerals" were defined to include "water,
steam, and hot water."'' These definitions created some ambiguity
as to whether the thermal gradient in the water column consti"0 Convention on the Continental Shelf, supra note 108, arts. 1, 2.
121G.A. Res. 2749, 25 U.N. GAOR Supp. (No. 28) at 24, U.N. Doc. A/8028 (1970).
"2

Id.

1:3ICNT, supra note 88, art. 136.
4"

Id. art. 1(1).

"'
ISO

Joseph, supra note 75, at 402.
ICNT, supra note 88, art. 136.

"s

Id. art. 137(1).
Nanda, supra note 8,at 254.
ICNT, supra note 88, arts. 1(3), 133(a).
Id. art. 133(b).

"'
180

Id. art. 133(c)(i).
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tuted a "mineral" subject to ISA jurisdiction. Commentators suggested that a broad interpretation of these provisions could cover
OTEC deployment on the high seas. " 2
Fears that OTEC operations on the high seas would be regulated
by the ISA were apparently placated by the provisions of the 1979
Informal Composite Negotiating Text/Revision 2 (ICNT/Rev.2). 8
The ICNT/Rev.2 substituted the word "resources" for "minerals"
and deleted the words "water, steam, and hot water" from the list
of resources,' thereby excluding the thermal gradient as a resource.133 Several commentators argued that this amendment
clearly showed that OTEC operations would not be regulated on
the high seas by the ISA.136 One commentator, however, contended
that the ISA may still exercise jurisdiction over certain OTEC facilities despite the deletion of "water, steam, and hot water" from
the definition of resources.13 7 Nevertheless, the amended definition
of the term "resources," together with the high seas freedom to
construct artificial islands and other installations, clearly envisages
national jurisdiction over OTEC systems placed on the seabed.'"
The LOS Convention leaves intact the provisions of the ICNT/
Rev.2 which concern the international seabed Area and which impact upon OTEC operations.139 Thus, OTEC activities within the
Area should be free from ISA regulation.
f. The Regime for OTEC
Convention

Operations and the LOS

The regime for regulating OTEC activities under the LOS Convention can be summarized simply. A coastal state has complete
Nanda, supra note 8, at 255; see Krueger & Yarema, supra note 77, at 778-79.
U.N. Doc. A/CONF.62/WP.10/Rev.2 (1980) [hereinafter cited as ICNT/Rev.2].
10 Resources were defined to include "i]iquid or gaseous substances at or beneath the
102
133

surface such as petroleum, gas, condensate, helium, and also sulphur and salts recovered in
liquid form." Id. art. 133(b)(i).
10 Joseph, supra note 75, at 403.
' See, e.g., Keith, Development of OTEC in U.S., supra note 11, at 11; Krueger &
Yarema, supra note 77, at 807. See also Draft Convention on the Law of the Sea (Informal
Text), U.N. Doc. A/CONF.62/WP.10/Rev.3 (1980) [hereinafter cited as DC(IT)].
137 Nanda, The Legal Framework for the Development of Ocean Thermal Energy Conversion (OTEC), 19 SAN DMoO L. Rav. 385, 392-93 (1982). Nanda argues that water used in
an OTEC facility could still be considered a resource despite the new definition. Alternatively, Nanda argues that "[ilf the OTEC facility or plantship used the generated energy to
separate hydrogen, OTEC development could arguably fall under the Convention [DC(IT)]
definition of a resource." Id. at 392.
'" See Joseph, supra note 75, at 403-04. But see Nanda, supra note 137, at 392-93.
'o See LOS Convention, supra note 67, arts. 133-191.
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regulatory control over an OTEC plant, whether moored or grazing, within its territorial sea. A coastal state also has complete control over an OTEC device affixed to its continental shelf or grazing
within its economic zone. OTEC devices grazing on the high seas
or attached to the Area, however, are not under coastal state jurisdiction, and it is the majority view that such OTEC devices are
free from ISA regulatory authority.
Despite the applicability of the LOS Convention to OTEC devices, no international regulatory mechanism exists which is specifically applicable to OTEC systems. The primary purpose for establishing a regulatory framework is to reduce the uncertainty and the
economic risk inherent in OTEC projects. Uncertainty and risk are
important considerations for investors, and they have a strong impact upon the potential commercialization of OTEC power plants.
Overregulation or an inflexible and cumbersome system which can
impede the development of a new technology must be discouraged
so that potential investors can feel secure about providing capital
for the project. 1" 0
D.

Policy Alternatives and Recommendations

The establishment of a new international regulatory mechanism
under a Convention that deals specifically with OTEC operations
is not anticipated in the near future.14 1 Nonetheless, several conventions regulating vessels could be modified and then applied to
OTEC systems. Alternatively, specialized U.N. agencies such as the
International Maritime Organization (IMO),14 2 the International
Energy Agency (IEA), or the U.N. Environment Programme
(UNEP) could be authorized to assume regulatory responsibilites
because of the potential impact of OTEC systems on their functional areas.M The preferred agency should be the IMO, because
of the interface between this alternative and the application of international conventions governing vessels.
International regulations regarding the siting of OTEC systems
Nanda, supra note 8, at 274.
As Nanda observed: "Experience shows that it was only in the aftermath of the Torrey
Canyon disaster that the current major conventions on marine pollution from ships were
negotiated-the 1969 conventions on civil liability and intervention on the high seas, and
the 1973 convention on prevention of pollution from ships." Id. at 274.
14 The name of the Intergovernmental Maritime Consultative Organization has been
changed to the International Maritime Organization (IMO), but it is still commonly referred
140
14

to as IMCO.
18

Nanda, supra note 8, at 274.
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on the high seas could become necessary to resolve possible conflicts between states competing for attractive sites. Mechanisms
may need to be devised to regulate: 1) the licensing and operation
of OTEC installations; 2) the allocation of OTEC sites for settlement of siting disputes; and 3) the efficient use of the ocean for
OTEC activities.144 Regulation of OTEC systems should be left to
the individual states which build and utilize them, rather than to
the ISA. If regulation by individual nations proves unsatisfactory,
jurisdiction should be vested in the IMO.
In 1978 the United States Office of Technology Assessment
(OTA) reported that according to research data it was too early to
determine the utility of investment in OTEC systems."15 Technical
146
problems involving the heat exchangers,"' cold
waters pipes, 147
*

working

fluids,' 48

and transmission lines

49

still required considera-

ble engineering development. There was, however, no technological
impasse or irrefutable negative which would operate to destroy the
feasibility of the OTEC concept. The engineering challenges involved problems of scale inherent in the construction of such large
systems rather than of technological difficulty. 50 Research data indicated that OTEC power plants would be cost competitive with
fossil fuel plants by 1985 and that the cost advantages would shift
in favor of OTEC systems as fossil fuel supplies were depleted.' 5 '
The OTA issued a caveat which explained that estimates during
the 1970's involving the capital cost of new technologies were persistently calculated at levels which were too optimistic and, therefore, too low.' The OTA concluded, however, that even if OTEC
systems would never compete as commercial ventures, their development should not be discontinued because it was in the national
interest to develop such systems. 53
In order to eliminate uncertainties in planning and to encourage
investment in OTEC systems, the United States enacted the Ocean
Thermal Energy Conversion Research, Development, and Demon144
146
146
147
148

Id. at 276.
OFF. TECH. ASSESSMENT, supra note 1, at 42.

Id.
Id.
Id.
Id.

at
at
at
at

16-19.
19-20.
20.
21.

149
18 Whitmore, supra note 2, at 63.
151

Id.

I" The costs of the early nuclear power plants were 200 to 300 percent more than their
original estimates. OFF. TECH. ASSESSMENT, supra note 1, at 25.
158

Id. at 42.

1984]

OCEAN THERMAL ENERGY CONVERSION

stration Act (OTEC Research Act) '" and the Ocean Thermal Energy Conversion Act of 1980 (OTEC Act). " ' The OTEC Research
Act promotes the commercial development of OTEC plants by creating a stable regulatory regime."' This stability is provided by a
simplified, streamlined licensing 15
procedure
and by certain financial
7
assistance under the OTEC Act.

The OTEC Act establishes a simplified "one-stop" licensing procedure with centralized authority in the National Oceanic and At-

mospheric Administration (NOAA). 158 A single application filed
with NOAA is the only application necessary for all federal authorizations required to begin operation, ownership, or construction of
an OTEC facility or "plantship." 1 " Under the OTEC Act, NOAA
is also assigned the responsibility of forwarding copies of the application to those federal agencies with jurisdiction over any aspect of
the proposed facility or plantship.106 The one-stop licensing approach permits the applicant to obtain a single decision regarding
the permissibility of his proposed operations. 1 ' This consolidated
application process is made possible through use of the "lead
agency" concept."' The "lead agency" approach has the advantages of centralizing control, scheduling, and review responsibilities. Thus, a single agency is designated for obtaining the advice
and consent of other agencies with appropriate jurisdiction in or42 U.S.C. §§ 9001-9009 (Supp. V 1981); see Oversight Hearings, supra note 1, at 242301.
165
15

42 U.S.C. §§ 9101-9167 (Supp. V 1981).
Keith, Development of Hawaii, supra note 11, at 248; Walker & Bloom, supra note 11,

at 517; see Keith, Development of OTEC in U.S., supra note 11, at 15; Krueger & Yarema,
supra note 77, at 785; Recent Development, The Ocean Thermal Energy Conversion Act of
1980, 11 GA. J. INT'L & COMP. L. 192, 192 (1981).
"' See Keith, Development of OTEC in U.S., supra note 11, at 15; Krueger & Yarema,
supra note 77, at 785; Recent Development, supra note 156, at 195.
3" Walker & Bloom, supra note 11, at 518; see Keith, Development of Hawaii,supra note
11, at 258; Keith, Development of OTEC in U.S., supra note 11, at 15; Krueger & Yarema,
supra note 77, at 786-87; OTEC Act of 1980, supra note 155, at 195.
" An application filed with the Administrator shall constitute an application for all
Federal authorizations required for ownership, construction, and operation of an
ocean thermal energy conversion facility or plantship, except for authorizations
required by documentation, inspection, certification, construction, and manning
laws and regulations administered by the Secretary of the department in which
the Coast Guard is operating.
42 U.S.C. § 9112 (Supp. V 1981).

Id.
I"
1, Krueger & Yarema, supra note 77, at 789.
". The "lead agency" concept as applied to OTEC development is the consolidation of
the licensing authority in a single federal agency, NOAA, which coordinates its activities
with those of other federal agencies having jurisdiction and expertise related to OTEC. Id.
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der to eliminate the burden of dealing with numerous federal
agencies. 168
In addition to consolidating the application process, the OTEC
Act minimizes the potential for administrative delay by limiting
the time period during which the government must take action on
an application for a license.' The OTEC Act requires that all
public hearings on each proposed facility or plantship be completed within 240 days of the publication of notice of receipt of the
application."6 ' The application must be approved or denied by
NOAA within ninety days after the close of the public hearings.""
The entire licensing procedure is designed to take less than one
year from the date the original application is submitted.
The OTEC Act also attempts to eliminate some financial barriers which restrain private investment in OTEC systems. By defining OTEC facilities and plantships as "vessels

' 167

under the

Merchant Marine Act of 1936 (MMA),'" the Act renders OTEC
developments eligible to use the capital construction funding provisions of the MMA.' e Similarly, the OTEC Act makes OTEC fac;i1itiPQ and their service ships eligible for federal mortgage obliga17 0

tion guarantees.

The OTEC Act requires NOAA to assess the environmental effects of OTEC facilities and plantships through baseline studies,
research, and monitors of OTEC operations. 17 ' An environmental
I Id. at 790-91.
164 Id.

at 791; Recent Development, supra note 156, at 195.

1 42 U.S.C. § 9112(g) (Supp. V 1981). The application must be published by the NOAA
within 26 days of receipt. Id. § 9112(d)(1).
Id. § 9112(i)(1).
'' Id. § 9141.
10
46 U.S.C. §§ 1101-1294 (1976).
169Id. § 1177. The capital construction fund reduces the taxation of money used for construction of ships and reduces the tax basis of the vessel once the construction is completed.
See Recent Development, supra note 156, at 196n. 45.
170 46 U.S.C. § 1271.
17 42 U.S.C. § 9117 (Supp. V 1981). The purpose of the program is to assess the environmental effects of individual OTEC developments and the cumulative environmental effects
of numerous OTEC developments. The program is designed to determine: (1) any shortterm or long-term environmental effects from OTEC operations; (2) the magnitude and nature of any oceanographic, atmospheric, weather, climatic, or biological changes resulting
from OTEC deployment; (3) the environmental changes caused by operation of transmission
cables and equipment; and (4) whether the cumulative environmental effects of simultaneous operation of OTEC developments require a ceiling on the number of OTEC facilities or
plantships, either overall or within specific geographic areas. Id.; See NAT'L OCEANIC & ATmosPHERic AD., U.S. DEP'T. Com.: OCEAN THERMAL ENERGY CONVERSION: FINALENVIRONMENTAL IMPACT STATMENT (1981).
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impact statement (EIS) must be filed for each proposed OTEC facility or plantship.17 2 Despite the requirements of a NOAA program for assessing the environmental impact of OTEC developments and of an EIS for each development, the OTEC Research
Act gives environmental considerations a low priority. The "comprehensive management plan" which is required of the Secretary
of Energy under the OTEC Research Act fails to make the "analysis of the environmental, economic, and societal impacts of ocean
thermal energy conversion facilities" its primary concern.17 3 Under
the OTEC Research Act, a Technical Panel of the Energy Research Advisory Board is created to review and make recommendations concerning the "economic, technological, and environmental
consequences of the deployment of ocean thermal energy conversion sytems 17 4 A long-term "fate and effects study" would be
more useful than these short-sighted provisions and minimal "environmental analyses."
Generally, the OTEC Research Act contains adequate provisions
regarding: 1) research and development; 2) pilot and demonstration plants; 3) technology application; 4) program selection;1 75 5)
licensing; and 6) financial assistance. The OTEC Act does not,
however, give sufficient weight to environmental considerations.

III.

THE LAW OF THE SEA PROVISIONS

The previous discussion highlighted some of the jurisdictional issues involving OTEC systems, most of which the LOS Convention
has resolved. The present analysis will deal primarily with jurisdiction over marine pollution from OTEC plants, but the parallels
17,42 U.S.C. § 9117(e); see The National Environmental Policy Act of 1969 (NEPA), 42
U.S.C. §§ 4321-4370 (1976 & Supp. V 1981). Under NEPA, an environmental impact statement is required for "major Federal actions significantly affecting the quality of the human
environment." 42 U.S.C. § 4332(2)(c) (1976). The OTEC Act specifically states that "[tlhe
issuance of any license for ownership, construction, and operation of an [OTEC] facility or
plantship shall be deemed to be a major Federal action significantly affecting the quality of
the human environment .... " 42 U.S.C. § 9117(e). Thus, for the purposes of NEPA,
OTEC developments are "major Federal actions" requiring environmental impact statements. Krueger & Yarema, supra note 77, at 792-94; Recent Development, supra note 156,
at 196 n.41.
" Under 42 U.S.C. § 9002 (Supp. V 1981), the Secretary of Energy is required "to prepare a comprehensive program management plan for the conduct under this chapter of research, development and demonstration activities." The Secretary must submit the finished
report to the House Committee on Science and Technology and the Senate Committee on
Energy and Natural Resources.
174 Id.

§ 9007.

'" Id. §§ 9003-9006; see Oversight Hearings, supra note 1, at 1, 239.
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with general jurisdictional questions should become apparent.
Under current technology, the potential marine pollution
problems appear to be minor. The use of the highly toxic and
slightly flammable ammonia in OTEC systems may result in spills
or leaks. There could be some resultant damage to the marine environment, but the long-term effects of ammonia spills should be
less harmful than spills from freon or propane, the alternatives to
using ammonia, because ammonia decomposes into nutrients. Another major effect on the marine environment is the laying of underwater transmission cables to connect the OTEC plants to the
shore. Similar to the underwater cables projected for floating nuclear power plants, 7 6 laying the cables of OTEC plants will neces7
sarily involve destruction of the benthos.1 7
Pollution from an OTEC installation located within the territorial sea of a state, usually out to twelve miles, 78 generally will be
within the jurisdiction of that state. The exception would be the
effects the pollution has outside the territorial sea, such as pollution of fish stocks, in which case the articles of the Law of the Sea
Convention which govern living resources would apply. 179 In addition, paragraph 1 of article 56 of the LOS Convention provides
that:
1. In the exclusive economic zone, the coastal State has:
(a) sovereign rights for the purpose of exploring and exploiting,
conserving and managing the natural resources, whether living or
non-living, of the waters superjacent to the sea-bed and of the
sea-bed and its subsoil, and with regard to other activities for the
economic exploitation and exploration of the zone, such as the
production of energy from the water, currents and winds;
(b) jurisdiciton as provided for in the relevant provisions of
this Convention with regard to:
(i) the establishment and use of artificial islands, installations and structures;
(ii) marine scientific research;
(iii) the protection and preservation of the marine
environment;
174 See Kindt, Ocean Resources Development: The Environmental Considerations In-

volved in the Offshore Siting of Nuclear Power Plants, 3 SUFFOLK

TRANSNAT'L L.J. 35, 54-55

(1979).
' The benthos is the ocean floor itself, but it can include the organisms living on the
ocean floor.
"'

LOS Convention, supra note 67, art. 3.
See, e.g., id. arts. 66, 67.
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(c) other rights and duties provided for in this Convention."'0
Accordingly, when utilizing OTEC systems the coastal state has
"sovereign rights" within the 200-mile economic zone for exploitation of the water temperature gradients and has general "jurisdiction" over "the protection and preservation of the marine environment." ' ' This authority seems to be confirmed somewhat by
article 60, paragraph 1, which grants to the coastal state "the exclusive right to construct and to authorize and regulate the construction, operation and use"'8 2 of "installations and structures for
the purposes provided for in article 56 and other economic
purposes."'' 8
With regard to OTEC systems on the continental shelf, article
80 states that "[a]rticle 60 applies mutatis mutandis to artificial
islands, installations and structures on the continental shelf."'
Accordingly, marine pollution from OTEC systems located in the
economic zone or on the continental shelf is basically under the
jurisdiction of the coastal state. Any gaps in marine pollution jurisdiction in these areas should be governed by the provisions governing vessel-source pollution, 85 particularly article 211.186 Although this interpretation may seem unusual, some OTEC systems
actually utilize ships and even move about like ships, and all of the
proposed systems have portions floating on the water like vessels.
Thus, regulation through article 211 and the IMO should fill in any
gaps in marine pollution jurisdicton 8 7 This argument applies a
fortiori to the regulation of OTEC systems on the high seas.
While there is a little room for the provisional application of article 211 in the economic zone and on the continental shelf, there is
substantial authority for applying article 211 on the high seas. In
the ICNT/Rev.2, article 145 governed "[p]rotection of the marine
environment" in the Area.' Specifically, article 145 provided that
"[w]ith respect to activities in the Area, necessary measures shall
be taken in order to ensure effective protection of the marine environment from harmful effects which may arise from such activities
...Id. art. 56, para.
181 Id.
161 Id. art. 60, para.
...Id. art. 60, para.
18 Id. art. 80.
166 See id. arts. 211,
'
"'
'

1 (emphasis added).
1.
1(b).
217-221.

Id. art. 211.
See id.
ICNT/Rev.2, supra note 133, art. 145.
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in accordance with Part XII. '1

"
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The specific provisions governing

marine pollution are found in Part XII of the ICNT/Rev.2 and the
subsequent negotiating texts, and Part XII should be utilized to
govern environmental activities in the Area since Part XII is more
authoritative and more specific. That the ICNT/Rev.2 reference in
article 145 to "Part XII" was deleted from the LOS Convention
does not alter this determination, but rather strengthens it; the
umbra and penumbras of Part XII are so strong that the reference
to Part XII was obviously redundant, and therefore, deleted. Accordingly, article 211 governing vessel-source pollution should regulate OTEC systems on the high seas because: 1) article 145 is
"general" vis-A-vis the "specific" provisions of Part XII (including
article 211); 2) OTEC systems necessarily involve vessels or quasivessels; 3) article 145 is ostensibly directed toward deep seabed
mining; 4) historically, OTEC systems were not considered as being situated on the high seas and were, therefore, not contemplated
as being within the scope of article 145; and, most importantly, 5)
article 145 has a history of deferring specifically to Part XII, including the vessel-source provisions."19 Under article 211, the IMO
regulates vessel-source. Given its traditional high levels of performance, the IMO will provide an efficient and effective regulator
of marine pollution from OTEC systems situated on the high seas,
should such regulation become necessary.
IV. CONCLUSION

This article has focused on the promise that the oceans, earth's
most plentiful resource, may someday serve as one of mankind's
primary sources of energy. While the technological and economic
problems involved with OTEC have been minimized, legal concerns, especially jurisdictional questions, still loom large. In the
United States, the OTEC Research Act and the OTEC Act have
provided impetus to some OTEC development; however, agreement on legal issues in the international arena, especially the
United Nations, is imperative before widespread exploitation of
OTEC can occur. If the international community can solve the surmountable legal problems associated with OTEC, then it can
189 Id. art. 145 (emphasis added).
190 See generally id. arts. 211, 217-221. See also LOS Convention, supra note 67, arts.

211, 217-221.
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finally look to a potentially lasting solution to one of the most vexing problems facing us today-lighting the energy lamps required
for mankind's high technology future.

